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(57) ABSTRACT 

A heat mode type negative image recording material is 
provided Which comprises (A) a polymer compound that is 
insoluble in Water but is soluble in an alkali aqueous solution 
and has at least one of groups represented by general 
formulae (1) to (3) on a side chain; (B) a photothermal 
conversion agent; and (C) an onium salt compound forming 
radicals by heat mode exposure With light that is capable of 
being absorbed by said photothermal conversion agent (B), 
said heat mode type negative image recording material being 
capable of recording an image by heat mode exposure. The 
general formulae are de?ned in the speci?cation. 
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IMAGE RECORDING MATERIAL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a negative image 
recording medium capable of being recorded by infrared 
laser, and more particularly, it relates to a negative image 
recording material in Which an image part of a recording 
layer has high strength and Which is capable of forming a 
lithographic printing plate excellent in printing durability. 

[0003] 2. Description of the Related Art 

[0004] Laser technologies have been greatly developed in 
recent years, and particularly, a solid laser and a semicon 
ductor laser Which have an emission region over a near 
infrared ray region to an infrared ray region have become 
poWerful and smaller in siZe. Therefore, these laser tech 
nologies are useful as an exposure light source for producing 
plates directly from digital data from, for example, comput 
ers. 

[0005] Amaterial for a negative lithographic printing plate 
for an infrared laser, to Which an infrared laser having an 
emission region over a near infrared ray region to an infrared 
ray region is applied as an exposure light source, has a 
photosensitive layer containing an infrared ray absorbent, a 
polymeriZation initiator generating radicals by light or heat, 
and a polymeriZable compound. 

[0006] In general, the negative image recording material 
utiliZes a recording method in Which a polymeriZation 
reaction is caused by radicals Which are initiator and are 
generated due to light or heat. The recording layer is thereby 
hardened in the exposed part to form an image part. The 
negative image recording material has loW image forming 
property in comparison to a positive type causing solubili 
Zation of a recording layer due to energy from infrared laser 
irradiation, and a heat treatment is generally carried out 
before a developing step in order to form a ?rm image part 
by accelerating the hardening reaction through polymeriZa 
tion. 

[0007] As such a printing plate that has a recording layer 
polymeriZable by light or heat, techniques using a photopo 
lymeriZable composition or a heat polymeriZable composi 
tion in a photosensitive layer have been knoWn as described 
in JP-A-8-108621 and JP-A-9-34110. While the photosen 
sitive layers are excellent in high sensitive image forming 
property, the adhesion at an interface betWeen the photo 
sensitive layer and a support is loW in the case Where a 
substrate that has been subjected to a hydrophilic treatment 
is used, Whereby such a problem occurs that the printing 
durability is poor. 

[0008] Furthermore, While the use of an infrared laser of 
high output is considered to increase the sensitivity, it causes 
such a problem that ablation of the photosensitive layer 
occurs at the time of scanning by the laser to thereby 
contaminate the optical system. 

SUMMARY OF THE INVENTION 

[0009] The invention has been developed taking the fore 
going problems into consideration, and an object of the 
invention is to provide a negative image recording material 
in Which ablation is suppressed When laser scanning is 
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carried out at the time of recording, in Which an image part 
thus formed is high in strength, and Which is also capable of 
forming a lithographic printing plate excellent in printing 
durability. 

[0010] Research by the inventors determined that When a 
resin having a speci?c unsaturated bond group is used as a 
polymer compound that is insoluble in Water but is soluble 
in an alkali aqueous solution, recording can be carried out in 
Which an image part is excellent in strength. This discovery 
led to the completion of the present invention. 

[0011] One aspect of the invention relates to a heat mode 
type negative image recording material comprising (A) a 
polymer compound that is insoluble in Water but is soluble 
in an alkali aqueous solution and has at least one of groups 
represented by the folloWing general formulae (1) to (3) on 
a side chain; (B) a photothermal conversion agent; (C) an 
onium salt compound Which forms radicals by heat mode 
exposure With light that is capable of being absorbed by the 
photothermal conversion agent (B); and optionally (D) a 
radical polymeriZable compound, and Which is capable of 
recording an image by heat mode exposure: 

General formula (1) 

l 
—x— c R3 

R1 R2 
General formula (2) 

R4 R8 

R5 R6 R7 
General formula (3) 

R11 

—Z—C=C 

ILQ A10 

[0012] Wherein R1 to R11 each independently represents a 
monovalent organic group; X and Y each independently 
represents an oxygen atom, a sulfur atom or —N(R12)—; Z 
represents an oxygen atom, a sulfur atom, —N(R12)— or a 
phenylene group; and R12 represents a hydrogen atom or a 
monovalent organic group. 

[0013] While the Way the invention Works is not com 
pletely clear, the mechanism is considered to be as folloWs. 
The image recording material of the invention uses the resin 
(A) having at least one of groups represented by the fol 
loWing general formulae (1) to (3) on a side chain as a 
polymer compound that is insoluble in Water but is soluble 
in an alkali aqueous solution. Because the polymer com 
pound has a side chain substituent having high radical 
reactivity, When the image recording material is used in a 
photosensitive layer of a heat mode type lithographic print 
ing plate original, a crosslinking reaction is caused imme 
diately after scanning exposure With infrared laser, so as to 
form a hardened ?lm having a high crosslinking density. As 
a result, it suppresses ablation of other loW molecular Weight 
component in the photosensitive layer, such as a photother 
mal conversion agent, and prevents their release from the 
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photosensitive layer, and contamination of the optical sys 
tem, such as a spinner mirror, is thus suppressed. 

[0014] Furthermore, a heat mode type lithographic print 
ing plate original has the following problem. While the plate 
original uses an aluminum substrate as a support in many 

cases, heat caused by the heat mode exposure is not suf? 

ciently transmitted to the photosensitive layer in the vicinity 
of the substrate oWing to heat diffusion property of alumi 
num, and as a result, the hardening reaction is not suf? 

ciently carried out in the vicinity of the interface betWeen the 
photosensitive layer and the support. When a latent image 
formed under such circumstances is developed by using an 
alkali developing solution, the developing solution easily 
penetrates from the upper part of the hardened photosensi 
tive layer to dissolve the unhardened part in the vicinity of 
the interface. Therefore, the strength of the image is dete 
riorated to form a lithographic printing plate of loW printing 
durability. On the other hand, When the polymer compound 
used in the invention is used as a binder of the photosensitive 

layer, the crosslinking density in the hardened part is 
increased, and the penetration of the developing solution can 
be effectively suppressed. Therefore, the damages received 
by the image part can be lessened to improve the printing 
durability. 

[0015] The effect of the polymer compound (A) used in 
the invention is remarkable When the onium salt compound 

(C) is used as a compound Which forms radicals by heat 
mode exposure With light capable of being absorbed by the 
photothermal conversion agent. It is considered that this is 
caused by excellent compatibility betWeen the polymer 
compound and the onium salt compound. 

[0016] The invention also relates to, as another aspect, a 

heat mode type negative image recording material compris 
ing (A‘) a polymer compound that is insoluble in Water but 
is soluble in an alkali aqueous solution and has at least one 

of structural units represented by the folloWing general 
formulae (4) and (5) in an amount of 30 mol % or more; (B) 
a photothermal conversion agent; and (C‘) a compound 
forming radicals by heat mode exposure With light that is 
capable of being absorbed by the photothermal conversion 
agent (B), said heat mode type negative image recording 
material being capable of recording an image by heat mode 
exposure: 

General formula (4) 
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-continued 
General formula (5) 

R19 
R21 

R22 R23 
R20 I I 

0 R24 

[0017] Wherein A, B and X each independently represents 
an oxygen atom, a sulfur atom or —N(R25)—; L and M each 
independently represents a divalent organic group; R13 to 
R24 each independently represents a monovalent organic 
group; Y represents an oxygen atom, a sulfur atom, 

—N(R26)— or a phenylene group, Which may have a 
substituent; and R25 and R26 each independently represents 
a hydrogen atom or a monovalent organic group. 

[0018] In the image recording material of this aspect of the 
invention, a polymer compound having at least one of 
structural units represented by the folloWing general formu 
lae (4) and (5) is used as a polymer compound functioning 
as a binder in an amount of 30 mol % or more. While not 

completely dear, the effect thereof Will be described beloW. 
In particular, the effect Where an image recording material 
using the binder is used as a photosensitive layer of a heat 
mode type lithographic printing plate original Will be 
described. 

[0019] Since the structural units represented by the general 
formulae (4) and (5) have a functional group having high 
radical reactivity, a crosslinking reaction immediately 
occurs among the polymer binder after generating radicals 
by scanning exposure With infrared laser. When the struc 
tural units are contained in an amount of 30 mol % or more 

of the polymer composition, formation of a hardened ?lm, 
i.e., insolubiliZation to a developer solution and an organic 
solvent, rapidly occurs. 

[0020] Generally, in most cases of formation of a hardened 
?lm utiliZing radical polymeriZation, an oxygen blocking 
layer (protective layer) is provided as an upper layer of a 
photosensitive layer for suppressing inhibition of radical 
polymeriZation due to oxygen from outside the system in 
order to suf?ciently carry out the reaction, and thus obtain a 
hardened ?lm of sufficient strength. In the case Where the 
binder of the invention is used, substantially no polymer 
iZation inhibition due to oxygen occurs. Therefore, the 
invention has such an advantage that there is no necessity of 
providing an oxygen blocking layer. 

[0021] In the case Where the content of the structural units 
is less than 30 mol %, a hardened ?lm is formed, but the 
strength thereof is insuf?cient. When no protective layer is 
provided, images having printing durability suf?cient for 
practical use are not obtained When the image recording 
material is used as a photosensitive layer of a heat mode type 
lithographic printing plate original. When the amount is 30 
mol % or more, the actual effect of oxygen can be disre 
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garded, and thus suf?cient strength of the hardened ?lm can 
be obtained Without providing a protective layer. 

[0022] Furthermore, it is considered that the polymer 
compound of the invention causes a crosslinking reaction 
immediately after generating radicals due to scanning expo 
sure With infrared laser to form a hardened ?lm having a 
high crosslinking density, and thus it suppresses ablation of 
other loW molecular Weight component in the photosensitive 
layer, such as a photothermal conversion agent, and thus 
suppresses their release from the photosensitive layer, 
Whereby contamination of the optical system is suppressed. 

[0023] The structural units contained improves the com 
patibility betWeen the binder polymer and other components 
constituting the image recording material, such as a com 
pound generating radicals. Therefore, it is considered that 
phase separation of the composition With the lapse of time 
is suppressed, and thus the storage stability is excellent. 

[0024] The term “heat mode type” referred in the inven 
tion refers to capability of recording by heat mode exposure. 
The de?nition of the heat mode exposure used in the 
invention Will be described in more detail. As described in 
Hans-Joachim Timpe, IS&Ts NIP 1511999 International 
Conference on Digital Printing Technologies, p. 209, it is 
knoWn that the process starting With photoexcitation of a 
light absorbing substance forming an image (such as a dye) 
in a photosensitive material and ending With chemical or 
physical change of the light absorbing substance is generally 
classi?ed into tWo modes. One of the modes is the so-called 
photon mode, in Which the photoexcited light absorbing 
substance is made inactive through a photochemical inter 
action (such as energy transfer and electron transfer) With 
another reactive substance in the photosensitive material, 
and as a result, the activated reactive substance causes 
chemical or physical change necessary for the image for 
mation. The other mode is the heat mode, in Which the 
photoexcited light absorbing substance is made inactive 
through generation of heat, and a reactive substance causes 
chemical or physical change necessary for the image for 
mation by utiliZing the heat. In addition to these, there are 
some special modes, such as ablation, in Which a substance 
is explosively scattered by locally condensed light energy, 
and multiphoton absorption, in Which a large number of 
photons are absorbed by one molecule, but these modes are 
not included herein. 

[0025] Exposure processes using the forgoing modes are 
referred to as photon mode exposure and heat mode expo 
sure, respectively. The technical difference betWeen the 
photon mode exposure and the heat mode exposure resides 
in Whether or not the energy amount of each of the photons 
used in exposure can be accumulated in obtaining the energy 
amount of the desired reaction. For example, consider the 
case Where a certain reaction is carried out by using n 
photons. Since the photon mode exposure utiliZes photo 
chemical interaction, the energy of each photon cannot be 
accumulated and then used at once due to the principle of 
conservation of energy and momentum of quantum. In other 
Words, in order to carry out a certain reaction, the energy 
amount of one photon must be equal to or greater than the 
energy amount of the reaction. In the heat mode exposure, 
on the other hand, since heat is generated after photoexci 
tation and the light energy is utiliZed after being converted 
to heat, the energy amount can be accumulated. Therefore, 
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it is suf?cient for the total energy amount of n photons to be 
equal to or greater than the energy amount of the reaction. 
HoWever, the accumulation of the energy amount is affected 
by heat diffusion. That is, in the case Where heat is generated 
at an exposure point (reaction point), and the next generation 
of heat through the photoexcitation and inactivation process 
occurs before the heat of the ?rst reaction escapes by heat 
diffusion, accumulation of heat can be ensured, thereby 
increasing the temperature at the point. HoWever, the heat 
Will escape and does not accumulate if the next generation 
of heat is delayed. Consequently, the case Where light having 
a high energy amount is exposed for a short period of time 
and the case Where light having a loW energy amount is 
exposed for a long period of time give different results even 
When heat mode exposure With the same total amount of 
exposure energy is carried out. The former case, i.e., the case 
Where the exposure period is short, is advantageous for 
accumulation of heat. 

[0026] In the photon mode exposure, due to the effect of 
some types of subsequent reactions, a phenomenon similar 
to that described above may occur, but basically this phe 
nomenon does not occur in photon mode exposure. 

[0027] From the standpoint of the characteristics of a 
photosensitive material, in the photon mode, the inherent 
sensitivity (energy amount for a reaction required for image 
formation) of the photosensitive material is constant With 
respect to the exposure poWer density (W/CII12) (i.e., energy 
density per unit period of time), Whereas in the heat mode, 
the inherent sensitivity of the photosensitive material is 
increased With respect to the exposure poWer density. There 
fore, in practical use of an image recording material, When 
the respective modes are compared given an exposure time 
suf?cient for maintaining necessary productivity, the photon 
mode exposure realiZes high sensitivity of about 0.1 mJ/cm2. 
HoWever, since the reaction is induced by even small 
amount of light, a problem of loW exposure fogging in an 
unexposed region is liable to occur. In the heat mode 
exposure, on the other hand, the reaction does not occur 
unless the exposure amount reaches a certain value. The 
problem of loW exposure fogging can be avoided but an 
exposure poWer density of about 50 mJ/cm2 is generally 
necessary for the heat stability of the photosensitive mate 
rial. 

[0028] In fact, an exposure poWer density of 5,000 W/cm2 
or more and preferably 10,000 W/cm2 or more on the plate 
surface is necessary in the heat mode exposure. HoWever, 
While not described in detail herein, When a high poWer 
density laser of 5.0><105 W/cm2 is used, ablation occurs 
thereby causing problems, such as contamination of a light 
source. 

PREFERABLE EMBODIMENTS OF THE 
INVENTION 

[0029] The invention Will be described in more detail 
beloW. 

[0030] The negative image recording material of the 
invention comprises (A) a polymer compound that is 
insoluble in Water but is soluble in an alkali aqueous solution 
and has at least one of groups represented by the general 
formulae (1) to (3) on a side chain; (B) a photothermal 
conversion agent; (C) an onium salt compound forming 
radicals by heat mode exposure With light that is capable of 
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being absorbed by the photothermal conversion agent The compounds that can be used in the image recording 

material of the invention Will be respectively described 
beloW. 

[0031] (A) Alkali Soluble Resin 

[0032] The polymer compound that is insoluble in Water 
but is soluble in an alkali aqueous solution and has at least 
one of groups represented by the general formulae (1) to (3) 
on a side chain (hereinafter sometimes referred to as a 
particular alkali soluble resin) Will be described. 

[0033] In the general formula (1), R1 to R3 each indepen 
dently represents a monovalent organic group. Examples of 
R1 include a hydrogen atom and an alkyl group, Which may 
have a substituent, and among these, a hydrogen atom, a 
methyl group, a methylakloxy group and a methylester 
group are preferable. Examples of R2 and R3 independently 
include a hydrogen atom, a halogen atom, an amino group, 
a dialkylamino group, a carboxyl group, an alkoxycarbonyl 
group, a sulfo group, a nitro group, a cyano group, an alkyl 
group, Which may have a substituent, an aryl group, Which 
may have a substituent, an alkoxy group, Which may have a 
substituent, an aryloxy group, Which may have a substituent, 
an alkylamino group, Which may have a substituent, an 
arylamino group, Which may have a substituent, an alkyl 
sulfonyl group, Which may have a substituent, and an 
arylsulfonyl group, Which may have a substituent, and 
among these, a hydrogen atom, a carboxyl group, an alkoxy 
carbonyl group, an alkyl group, Which may have a substitu 
ent, and an aryl group, Which may have a substituent, are 
preferable. 
[0034] Examples of the substituent that can be introduced 
include a methoxycarbonyl group, an ethoxycarbonyl group, 
an isopropyloxycarbonyl group, a methyl group, an ethyl 
group, a phenyl group and the like. 

[0035] X represents an oxygen atom, a sulfur atom or 
—N(R12)—, and examples of R12 include an alkyl group, 
Which may have a substituent. 

[0036] In the general formula (2), R4 to R8 each indepen 
dently represents a monovalent organic group. Examples of 
R4 to R8 include a hydrogen atom, a halogen atom, an amino 
group, a dialkylamino group, a carboxyl group, an alkoxy 
carbonyl group, a sulfo group, a nitro group, a cyano group, 
an alkyl group, Which may have a substituent, an aryl group, 
Which may have a substituent, an alkoxy group, Which may 
have a substituent, an aryloxy group, Which may have a 
substituent, an alkylamino group, Which may have a sub 
stituent, an arylamino group, Which may have a substituent, 
an alkylsulfonyl group, Which may have a substituent, and 
an arylsulfonyl group, Which may have a substituent. Among 
these, a hydrogen atom, a carboxyl group, an alkoxycarbo 
nyl group, an alkyl group, Which may have a substituent, and 
an aryl group, Which may have a substituent, are preferable. 
Examples of the substituent that can be introduced include 
those given as examples in the general formula Y 
represents an oxygen atom, a sulfur atom or —N(R12)—, 
and examples of R12 include those given as examples in the 
general formula 

[0037] In the general formula (3), R9 to R11 each indepen 
dently represents a monovalent organic group. Examples of 
the organic group include such as a hydrogen atom, a 
halogen atom, an amino group, a dialkylamino group, a 
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carboxyl group, an alkoxycarbonyl group, a sulfo group, a 
nitro group, a cyano group, an alkyl group, Which may have 
a substituent, an aryl group, Which may have a substituent, 
an alkoxy group, Which may have a substituent, an aryloxy 
group, Which may have a substituent, an alkylamino group, 
Which may have a substituent, an arylamino group, Which 
may have a substituent, an alkylsulfonyl group, Which may 
have a substituent, and an arylsulfonyl group, Which may 
have a substituent. Among these, a hydrogen atom, a car 
boxyl group, an alkoxycarbonyl group, an alkyl group, 
Which may have a substituent, and an aryl group, Which may 
have a substituent, are preferable. 

[0038] Examples of the substituent include those given as 
examples in the general formula 

[0039] Z represents an oxygen atom, a sulfur atom, 
—N(R12)— or a phenylene group. Examples of R12 include 
those given as examples in the general formula 

[0040] Examples of the polymer skeleton structure of the 
particular alkali soluble resin (A), Which is an essential 
component of the heat mode type negative image recording 
material of the invention include a poly(meth)acrylate resin, 
a polyurethane resin, an acetal modi?ed polyvinyl alcohol 
resin and a polyimide resin, and among these, a poly 
(methacrylate resin is preferable. 

[0041] The side chain groups represented by the general 
formulae (1) to (3) are preferably bonded to the polymer 
main chain through a linear or branched alkylene group. 

[0042] The compound having the group represented by the 
general formula (1) used as an example of the particular 
alkali soluble resin (A), Which is an essential component of 
the heat mode type negative image recording material of the 
invention, can be manufactured by at least one of the 
folloWing synthesis methods (1) and 

[0043] Synthesis Method (1) 
[0044] One or more kinds of a radical polymeriZable 
compound represented by the folloWing general formula (6) 
is polymeriZed to form a polymer compound, and then the 
proton is abstracted to release Z by using a base, so as to 
obtain the desired polymer compound. 

General formula (6) 

[0045] Wherein Z represents an anionic releasing group; Q 
represents an oxygen atom, —NH— or —NR28— (Wherein 
R28 represents an alkyl group, Which may have a substitu 
ent); R27 represents a hydrogen atom or an alkyl group, 
Which may have a substituent, With a hydrogen atom, a 
methyl group, a methylalkoxy group and a methylester 
group being preferable among these; and A represents a 
divalent organic linking group. 

[0046] Synthesis Method (2) 
[0047] One or more kinds of a radical polymeriZable 
compound having a functional group is polymeriZed to 
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synthesize a backbone polymer compound (polymer com 
pound constituting the main chain), and then the side chain 
functional group of the backbone polymer compound and a 
compound having the structure represented by the folloWing 
general formula (7) are alloWed to react, so as to obtain the 
desired polymer compound. 

General formula (7) 

it 
— C R3 

R1 R2 

[0048] Examples of the radical polymeriZable compound 
represented by the general formula (6) include the folloWing 
compounds, but it is not limited thereto. 

(M-l) 

/\/C1 O C 
O/\/ 2 

0 

(M2) 

)\/ Br 0 C 
O/\/ 2 

0 

(M3) 

/\/OTs O C 
O/\/ 2 

O 

— /\/C1 (M4) 
0 C 

Wow 2 
0 

(M5) 

(:1 

/\/\/O2C/\/ O 

0 

(M6) 

(:1 

O 

0 

(M-7) 

(:1 

/\/CO2/\/ 
E 

0 
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-continued 
(Ms) 

0 

(M9) 

/\/C1 
W NHCO 

O 

O 

(M-lO) 

OTs # O4<:>iNHCO/\/ 
O 

(M-11) 

OTs # OAQiNHCOA/ 
O 

(M-lZ) 

[0049] The radical polymeriZable compound represented 
by the general formula (6) is available as a commercial 
product or can be manufactured by synthesis method shoWn 
in the synthesis examples beloW. 

[0050] One or more kinds of the radical polymeriZable 
compound and, according to need, another radical polymer 
iZable compound are polymeriZed by the general radical 
polymeriZation process to obtain a polymer compound, and 
then the group represented by the general formula (1) can be 
introduced therein in the folloWing manner. A desired 
amount of a base is added dropWise to a solution of the 
polymer compound under cooling or heating conditions, and 
then, according to need, is neutraliZed With an acid. The 
production of the polymer compound can be carried out by 
a knoWn process, such as a suspension polymeriZation 
process or a solution polymeriZation process. 

[0051] Examples of the base include both an inorganic 
compound and an organic compound. Preferable examples 
of the inorganic base include sodium hydroxide, potassium 
hydroxide, sodium carbonate, sodium bicarbonate, potas 
sium carbonate and potassium bicarbonate. Examples of the 
organic base include a metallic alkoxide, such as sodium 
methoxide, sodium ethoxide and potassium t-butoxide, and 
an organic amine compound, such as triethylamine, pyri 
dine, diisopropylethylamine. 

[0052] Examples of the functional group of the radical 
polymeriZable compound having a functional group used in 
the synthesis of the backbone polymer compound in the 
synthesis method (2) include a hydroxyl group, a carboxyl 
group, a carboxylic acid halide group, a carboxylic acid 



US 2003/0008239 A1 

anhydride group, an amino group, a halogenated alkyl 
group, an isocyanate group, an epoxy group and the like. 
Examples of the radical polymeriZable compound having 
these functional groups include 2-hydroxyethyl acrylate, 
2-hydroxyethyl methacrylate, 4-hydroxybutyl acrylate, 
4-hydroxybutyl methacrylate, acrylic acid, methacrylic acid, 
acrylic chloride, methacrylic acid chloride, methacrylic acid 
anhydride, N,N-dimethyl-2-aminoethyl methacrylate, 
2-chloroethyl methacrylate, 2-ethyl isocyanate methacry 
late, glycidyl acrylate, glycidyl methacrylate and the like. 

[0053] One or more kinds of these radical polymeriZable 
compounds are polymeriZed, and according to need, another 
radical polymeriZable compound is copolymeriZed, so as to 
form the backbone polymer compound. Thereafter, the back 
bone polymer compound is alloWed to react With the com 
pound having the group represented by the general formula 
(13) to obtain the desired polymer compound. 

[0054] Examples of the compound having the group rep 
resented by the general formula (13) include those given as 
examples in the radical polymeriZable compound having a 
functional group. 

[0055] The compound having the group represented by the 
general formula (2) can be manufactured by at least one of 
the folloWing synthesis methods (3) and 

[0056] Synthesis Method (3) 

[0057] One or more kinds of a radical polymeriZable 
compound having an unsaturated group represented by the 
general formula (2) and an ethylenic unsaturated group 
having higher addition polymeriZability than the unsaturated 
group and, according to need, another radical polymeriZable 
compound are polymeriZed to obtain a polymer compound. 
This method uses, for example, a compound having plural 
ethylenic unsaturated groups having different degrees of 
addition polymeriZability in one molecule, such as allyl 
methacrylate. 

[0058] Synthesis Method (4) 

[0059] One or more kinds of a radical polymeriZable 
compound having a functional group is polymeriZed to form 
a polymer compound, and then the side chain functional 
group is alloWed to react With a compound having a structure 
represented by the folloWing general formula (8), so as to 
introduce the group represented by the general formula 

General formula (8) 

[0060] Examples of the radical polymeriZable compound 
having the unsaturated group represented by the general 
formula (2) and an ethylenic unsaturated group having 
higher addition polymeriZability than the unsaturated group 
include allyl acrylate, allyl methacrylate, 2-allyloxyethyl 
acrylate, 2-allyloxyethyl methacrylate, propargyl acrylate, 
propargyl methacrylate, N-allyl acrylate, N-allyl methacry 
late, N,N-diallyl acrylate, N,N-diallyl methacrylate, ally 
lacrylamide, allylmethacrylamide and the like. 
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[0061] Examples of the polymer compound obtained by 
polymeriZing one or more kinds of a radical polymeriZable 
compound having a functional group include those given as 
examples in the synthesis method 

[0062] Examples of the compound having a structure 
represented by the general formula (8) include allylalcohol, 
allylamine, diallylamine, 2-allyloxyethyl alcohol, 2-chloro 
1-butene, allylisocyanate and the like. 

[0063] The compound having the group represented by the 
general formula (3) can be manufactured by at least one of 
the folloWing synthesis methods (5) and 

[0064] Synthesis Method (5) 

[0065] One or more kinds of a radical polymeriZable 
compound having an unsaturated group represented by the 
general formula (3) and an ethylenic unsaturated group 
having higher addition polymeriZability than the unsaturated 
group is polymeriZed, and according to need, another radical 
polymeriZable compound is copolymeriZed, so as to obtain 
a polymer compound. 

[0066] Synthesis Method (6) 

[0067] One or more kinds of a radical polymeriZable 
compound having a functional group is polymeriZed to form 
a polymer compound, and then the side chain functional 
group is alloWed to react With a compound having a structure 
represented by the folloWing general formula (9), so as to 
introduce the group represented by the general formula 

General formula (9) 

[0068] Examples of the radical polymeriZable compound 
having the unsaturated group represented by the general 
formula (3) and an ethylenic unsaturated group having 
higher addition polymeriZability than the unsaturated group 
include vinyl acrylate, vinyl methacrylate, 2-phenylvinyl 
acrylate, 2-phenylvinyl methacrylate, 1-propenyl acrylate, 
1-propenyl methacrylate, vinyl acrylamide, vinyl methacry 
lamide and the like. 

[0069] Examples of the polymer compound obtained by 
polymeriZing one or more kinds of a radical polymeriZable 
compound having a functional group include those given as 
examples in the synthesis method 

[0070] Examples of the compound having a structure 
represented by the general formula (9) include 2-hydroxy 
ethyl monovinyl ether, 4-hydroxybutyl monovinyl ether, 
diethyleneglycol monovinyl ether, 4-chloromethylstyerene 
and the like. 

[0071] Representative synthesis examples and (A) speci?c 
polymer compounds of the particular alkali soluble resin of 
the invention Will be described beloW, but the invention is 
not limited thereto. 
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[0072] Synthesis of Radical PolymeriZable Compound 

[0073] (1) Synthesis of Compound (M-1) 
[0074] A solution containing 133 g of 2-hydroxyethyl 
methacrylate in 520 ml of THF Was prepared in a 1,000-ml 
three-neck ?ask and cooled to 0° C. 130 g of 3-chloropro 
pionic acid chloride Was added dropWise thereto While 
stirring over one hour, and the temperature of the mixture 
Was gradually increased to room temperature. After stirring 
at room temperature for 12 hours, the reaction mixture Was 
put in 1 L of iced Water. After stirring for one hour, the 
reaction mixture Was extracted three times With 2 L of ethyl 
acetate, and the resulting organic layer Was Washed With 
Water, a saturated sodium bicarbonate aqueous solution and 
a saturated saline solution in this order and then dried over 
magnesium sulfate. After ?ltration, the solvent Was distilled 
off under reduced pressure by a rotary evaporator. The 
resulting residual matter Was puri?ed by silica gel column 
chromatography (elution solvent: hexane/ethyl acetate) to 
obtain 180 g of the compound (M-1). The structure of the 
compound (M-1) Was checked by NMR, mass spectroscopy 
and IR spectroscopy. 

[0075] (2) Synthesis of Compound (M-5) 
[0076] The compound (M-5) Was synthesiZed in the same 
manner as in the synthesis of the compound (M-1) except 
that 4-hydroxybutyl methacrylate Was used instead of 2-hy 
droxyethyl methacrylate. 
[0077] (3) Synthesis of Compound (M-8) 
[0078] A solution containing 49 g of ethanolamine in 500 
ml of THF Was prepared in a 1,000-ml three-neck ?ask and 
cooled to 0° C. 51 g of 3-chloropropionic acid chloride Was 
added dropWise thereto While stirring over one hour, and the 
temperature of the mixture Was gradually increased to room 
temperature. After stirring at room temperature for 12 hours, 
the mixture Was ?ltered, and the solvent Was distilled off 
under reduced pressure. 10 g of the resulting residual matter 
Was put in a 100-ml three-neck ?ask and dissolved With 50 
ml of THF, and then cooled to 0° C. 7 g of methacrylic acid 
chloride Was added dropWise While stirring over 30 minutes, 
and the temperature of the mixture Was gradually increased 
to room temperature. After string at room temperature for 12 
hours, the reaction mixture Was put in 300 ml of iced Water. 
After stirring for one hour, the mixture Was extracted three 
times With 1 L of ethyl acetate, and the resulting organic 
layer Was Washed With Water, a saturated sodium bicarbon 
ate aqueous solution and a saturated saline solution in this 
order and then dried over magnesium sulfate. After ?ltration, 
the solvent Was distilled off under reduced pressure by a 
rotary evaporator. The resulting residual matter Was puri?ed 
by silica gel column chromatography (elution solvent: hex 
ane/ethyl acetate) to obtain 8 g of the compound (M-8). The 
structure of the compound (M-8) Was checked by NMR, 
mass spectroscopy and IR spectroscopy. 

[0079] (4) Synthesis of Compound (M-9) 
[0080] The compound (M-9) Was synthesiZed in the same 
manner as in the synthesis of the compound (M-8) except 
that 4-hydroxy-1-butylamine Was used instead of ethanola 
mine. 

[0081] Synthesis of Polymer Compound 
[0082] Synthesis examples of the polymer compounds (1) 
to (23) shoWn in the folloWing Tables 1 to 5 Will be 
described beloW. 
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[0083] Synthesis Example 1 (Synthesis of Polymer Com 
pound 
[0084] 80 ml of 1-methoxy-2-propanol Was put in a 500 
ml three-neck ?ask equipped With a condenser and a stirrer 
and Was heated to 70° C. Under a nitrogen stream, a solution 
of 53.0 g of the compound (M-1), 5.2 g of methacrylic acid 
and 0.746 g of V-65 (manufactured by Wako Pure Chemical 
Industries, Ltd.) in 80 ml of 1-methoxy-2-propanol Was 
added dropWise thereto over 2.5 hours. The mixture Was 
further alloWed to react at 70° C. for tWo hours. After the 
reaction mixture Was diluted With 100 ml of 1-methoxy-2 
propanol and cooled to 0° C., 33.4 g of triethylamine Was 
added dropWise While stirring, and the mixture Was alloWed 
to react for 12 hours With the temperature being gradually 
increased to room temperature. After cooling the reaction 
mixture to 0° C., a 5M HCl Was added dropWise to the 
reaction mixture While stirring until the pH of the reaction 
mixture reached 6 or less. The reaction mixture Was put in 
3 L of Water to deposit a polymer. The polymer Was ?ltered, 
Washed and dried to obtain the polymer compound It 
Was con?rmed by NMR spectrum that all the groups derived 
from the compound (M-1) Were converted to acrylic groups. 
The Weight average molecular Weight of the resulting poly 
mer compound Was measured by gel permeation chroma 
tography (GPC) using polystyrene as a standard, and it 
found to be 80,000. 

[0085] Synthesis Example 2 (Synthesis of Polymer Com 
pound 
[0086] 90 ml of methyl ethyl ketone Was put in a 500-ml 
three-neck ?ask equipped With a condenser and a stirrer and 
Was heated to 70° C. Under a nitrogen stream, a solution of 
15.6 g of 2-hydroxyethyl methacrylate, 5.2 g of methacrylic 
acid, 12.0 g of methyl methacrylate and 0.775 g of V-65 
(manufactured by Wako Pure Chemical Industries, Ltd.) in 
90 ml of methyl ethyl ketone Was added dropWise thereto 
over 2.5 hours. The mixture Was further alloWed to react at 
70° C. for tWo hours. After the reaction mixture Was cooled 
to 0° C., 10.9 g of acrylic acid chloride Was added dropWise 
While stirring, and the mixture Was alloWed to react for 12 
hours With the temperature being gradually increased to 
room temperature. The reaction mixture Was put in 3 L of 
Water to deposit a polymer. The polymer Was ?ltered, 
Washed and dried to obtain the polymer compound It 
Was con?rmed by NMR spectrum that acrylic groups Were 
introduced to the side chain by a polymer reaction. The 
Weight average molecular Weight of the resulting polymer 
compound Was measured by gel permeation chromatogra 
phy (GPC) using polystyrene as a standard, and found to be 
78,000. 

[0087] Synthesis Example 3 (Synthesis of Polymer Com 
pound 

[0088] 200 ml of 1-methoxy-2-propanol Was put in a 
1,000-ml three-neck ?ask equipped With a condenser and a 
stirrer and Was heated to 70° C. Under a nitrogen stream, a 
solution of 40.9 g of 2-allyloxyethyl methacrylate, 5.2 g of 
methacrylic acid and 0.746 g of V-65 (manufactured by 
Wako Pure Chemical Industries, Ltd.) in 200 ml of 1-meth 
oxy-2-propanol Was added dropWise thereto over 2.5 hours. 
The mixture Was further alloWed to react at 70° C. for tWo 
hours. The reaction mixture Was ?ltered, Washed and dried 
to obtain the polymer compound The Weight average 
molecular Weight of the resulting polymer compound Was 
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measured by gel permeation chromatography (GPC) using 
polystyrene as a standard, and found to be 110,000. 

[0089] Synthesis Example 4 (Synthesis of Polymer Com 
pound 
[0090] 80 ml of methyl ethyl ketone Was put in a 500-ml 
three-neck ?ask equipped With a condenser and a stirrer and 
Was heated to 70° C. Under a nitrogen stream, a solution of 
12.5 g of methacrylic acid chloride, 5.2 g of methacrylic 
acid, 12.0 g of methyl methacrylate and 0.700 g of V-65 
(manufactured by Wako Pure Chemical Industries, Ltd.) in 
80 ml of methyl ethyl ketone Was added dropWise thereto 
over 2.5 hours. The mixture Was further alloWed to react at 
70° C. for tWo hours. After the reaction mixture Was cooled 
to 00 C., 12.5 g of 2-allyloxyethyl alcohol Was added 
dropWise While stirring, and the mixture Was alloWed to 
react for 12 hours With the temperature being gradually 
increased to room temperature. The reaction mixture Was put 
in 3 L of Water to deposit a polymer. The polymer Was 
?ltered, Washed and dried to obtain the polymer compound 
(4). It Was con?rmed by NMR spectrum that allyl groups 
Were introduced to the side chain by a polymer reaction. The 
Weight average molecular Weight of the resulting polymer 
compound Was measured by gel permeation chromatogra 
phy (GPC) using polystyrene as a standard, and found to be 
95,000. 
[0091] Synthesis Example 5 (Synthesis of Polymer Com 
pound 
[0092] 150 ml of 1-methoxy-2-propanol Was put in a 
500-ml three-neck ?ask equipped With a condenser and a 
stirrer and Was heated to 70° C. Under a nitrogen stream, a 
solution of 26.9 g of vinyl methacrylate, 5.2 g of methacrylic 
acid and 0.780 g of V-65 (manufactured by Wako Pure 
Chemical Industries, Ltd.) in 150 ml of 1-methoxy-2-pro 
panol Was added dropWise thereto over 2.5 hours. The 
mixture Was further alloWed to react at 70° C. for tWo hours. 
The reaction mixture Was ?ltered, Washed and dried to 
obtain the polymer compound The Weight average 
molecular Weight of the resulting polymer compound Was 
measured by gel permeation chromatography (GPC) using 
polystyrene as a standard, and found to be 120,000. 
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[0093] Synthesis Example 6 (Synthesis of Polymer Com 
pound (6) 

[0094] 100 ml of methyl ethyl ketone Was put in a 500-ml 
three-neck ?ask equipped With a condenser and a stirrer and 
Was heated to 70° C. Under a nitrogen stream, a solution of 
12.5 g of methacrylic acid chloride, 5.2 g of methacrylic 
acid, 12.0 g of methyl methacrylate and 0.700 g of V-65 
(manufactured by Wako Pure Chemical Industries, Ltd.) in 
100 ml of methyl ethyl ketone Was added dropWise thereto 
over 2.5 hours. The mixture Was further alloWed to react at 

70° C. for tWo hours. After the reaction mixture Was cooled 
to 00 C., 11.0 g of 2-hydroxyethyl monovinyl ether Was 
added dropWise While stirring, and the mixture Was alloWed 
to react for 12 hours With the temperature being gradually 
increased to room temperature. The reaction mixture Was put 
in 3 L of Water to deposit a polymer. The polymer Was 
?ltered, Washed and dried to obtain the polymer compound 
(6). It Was con?rmed by NMR spectrum that vinyl groups 
Were introduced to the side chain by a polymer reaction. The 
Weight average molecular Weight of the resulting polymer 
compound Was measured by gel permeation chromatogra 
phy (GPC) using polystyrene as a standard, and found to be 
95,000. 

[0095] Synthesis Examples 7 to 23 

[0096] The folloWing polymer compounds (7) to (23) Were 
synthesiZed in the same manner as in the synthesis of 
Synthesis Examples 1 to 6 except that the species of the 
charged monomer and the compositional ratios Were 
changed. The Weight average molecular Weights of the 
polymer compounds Were measured in the same manner as 
in Synthesis Examples 1 to 6. 

[0097] The particular alkali soluble resins (A) obtained in 
the foregoing synthesis methods are shoWn in the folloWing 
Tables 1 to 5 in terms of the structures of the constitutional 
units and the polymeriZation ratios by mole along With the 
measured Weight average molecular Weights (Polymer Com 
pounds (1) to (23)). 

TABLE 1 

Polymer Weight average 

compound Composition of synthesized polymer compound (mol %) molecular Weight 

1 (I113 80 (I113 20 80,000 
—CH2_C— —CH2—C— 

CO2 \/\O2C/\ COZH 

2 (I113 40 (I113 40 (ljH3 20 78,000 
—CH2_C— —CH2—C— —CH2—C— 

CO 
2\/\O2C/\ cozcn3 COZH 
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TABLE 4-continued 

Polymer Weight average 
compound Composition of synthesized polymer compound (mol %) molecular Weight 

19 CH3 40 CH3 40 CH3 20 98,000 
| | I 

CH2 (5 _CH2_(|:— —CH2—C— 
CO2\/\/\ /\ (302M NHCO \ o2c/\ co2H 

20 CH3 70 CH3 10 CH3 20 106,000 
I | | 

—CH2—C— —CH2—C— —CH2—C— 

co2 
/\o2c/\ CO2\/\O/\/ COZH 

[0101] 

TABLE 5 

Polymer Weight average 
compound Composition of synthesized polymer compound (mol %) molecular Weight 

21 CH3 s0 CH3 20 97,000 
| 

_CH2_(|3— —CH2—C— 
/\ CO24<:>’NHCO COZH 

22 CH3 s3 CH3 17 114,000 

—CH2—C— —CH2—C— 

CO2 co2H \/\O2C 
23 CH3 63 H 20 CH3 17 128,000 

| —CH2—C— | 
_CH2_C_ CONH CH2—C 

CO2\/\ /\ \/\ COZH 02c \ 

[0102] In another preferable embodiment, the particular taerythritol monoacrylate, glycidyl acrylate,benZyl acrylate, 
alkali soluble resin of the invention is formed by copoly 
meriZing another radical polymeriZable compound in addi 
tion to the foregoing radical polymeriZable compound in 
order to improve various performances, such as the image 
strength, as long as the effect of the invention is not 
impaired. 

[0103] Examples of the radical polymeriZable compound 
that can be copolymeriZed in the particular alkali soluble 
resin in the invention include radical polymeriZable com 
pounds selected from an acrylate, a methacrylate, an N,N 
disubstituted acrylamide, an N,N-disubstituted methacryla 
mide, a styrene, an acrylonitrile a methacrylonitrile and the 
like. 

[0104] Speci?c examples thereof include an acrylate, such 
as an alkyl acrylate (the alkyl group of Which preferably has 
from 1 to 20 carbon atoms) (such as methyl acrylate, ethyl 
acrylate, propyl acrylate, butyl acrylate, amyl acrylate, eth 
ylheXyl acrylate, octyl acrylate, t-octyl acrylate, chloroethyl 
acrylate, 2,2-dimethylhydroxypropyl acrylate, S-hydroxy 
pentyl acrylate, trimethylolpropane monoacrylate, pen 

methoXybenZyl acrylate, furfuryl acrylate and tetrahydrofur 
furyl acrylate), and an aryl acrylate (such as phenyl acry 
late); an methacrylate, such as an alkyl methacrylate (the 
alkyl group of Which preferably has from 1 to 20 carbon 
atoms) (such as methyl methacrylate, ethyl methacrylate, 
propyl methacryalte, isopropyl methacrylate, amyl meth 
acrylate, heXyl methacrylate, cycloheXyl methacrylate, ben 
Zyl methacrylate, chlorobenZyl methacrylate, octyl meth 
acrylate, 4-hydroXybutyl methacrylate, S-hydroxypentyl 
methacrylate, 2,2-dimethyl-3-hydroxypropyl methacrylate, 
trimethylolpropane monomethacrylate, pentaerythritol 
monomethacrylate, glycidyl methacrylate, furfuryl meth 
acrylate and tetrahydrofurfuryl methacrylate), and an aryl 
methacrylate (such as phenyl methacrylate, cresyl methacry 
late and naphthyl methacrylate); a styrene, such as styrene, 
an alkylstyrene (such as methylstyrene, dimethylstyrene, 
trimethylstyrene, ethylstyrene, diethylstyrene, isopropylsty 
rene, butytrene, hexylstyrene, cyclohexylstyrene, decylsty 
rene, benZylstyrene, chloromethylstyrene, tri?uoromoethyl 
styrene, ethoxymethylstyrene and acetoxymethylstyrene), 
an alkoxystyrene (such as methoxystyrene, 4-methoXy-3 
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methylstyrene and dimethoxystyrene), and a halogenated 
styrene (such as chlorostyrene, dichlorostyrene, trichlorosty 
rene, tetrachlorostyrene, pentachlorostyrene, bromostyrene, 
dibromostyrene, iodostyrene, ?uorostyrene, tri?uorostyrene, 
2-bromo-4-tri?uoromethylstyrene and 4-?uoro-3-tri?uo 
romethylstyrene); acrylonitrile; and methacrylonitrile. 

[0105] Among these radical polymeriZable compounds, an 
acrylate, a methacrylate and a styrene are preferably used. 

[0106] These radical polymeriZable compounds may be 
used singly or in combination of tWo or more, and the 
preferable content of the copolymeriZable components is 
from 0 to 95 mol %, and more preferably from 20 to 90 mol 
%. 

[0107] In the particular alkali soluble resin (A) of the 
invention, a radical polymeriZable compound having an acid 
group may be copolymeriZed to improve various perfor 
mances, such as the removing property of the non-image 
part. Examples of the acid group contained in the radical 
copolymeriZable compound include a carboxylic acid group, 
a sulfonic acid group and a phosphoric acid group, and a 
carboxylic acid group is particularly preferable. Examples of 
the radical polymeriZable compound having a carboxylic 
acid group include acrylic acid, methacrylic acid, itaconic 
acid, crotonic acid, incrotonic acid, maleic acid and p-car 
boxylstyrene, and acrylic acid, methacrylic acid and p-car 
boxylstyrene are particularly preferable. 

[0108] These radical polymeriZable compounds may be 
used singly or in combination of tWo or more, and the 
preferable content of the copolymeriZable components is 
from 0.5 to 2.0 meq/g, and particularly preferably from 0.8 
to 1.6 meq/g, in terms of acid value. 

[0109] The particular alkali soluble resin of the invention 
may be either a homopolymer or copolymers of a combi 
nation of different radical polymeriZable compounds having 
groups represented by the general formulae (1) to (3), or a 
combination of at least one of the radical polymeriZable 
compounds having groups represented by the general for 
mulae (1) to (3) and another radical polymeriZable com 
pound described in the foregoing. The structure of the 
copolymer may be either a block copolymer, a random 
copolymer or a graft copolymer. 

[0110] Examples of a solvent used When synthesiZing the 
polymer compound include ethylene dichloride, cyclohex 
anone, methyl ethyl ketone, acetone, methanol, ethanol, 
propanol, butanol, ethylene glycol monomethyl ether, eth 
ylene glycol monoethyl ether, 2-methoxyethyl acetate, 
1-methoxy-2-propanol, 1-methoxy-2-propyl acetate, N,N 
dimethylformamide, N,N-dimethylacetamide, dimethylsul 
foxide, toluene, ethyl acetate, methyl lactate and ethyl 
lactate. 

[0111] These solvents may be used singly or in combina 
tion of tWo or more. 

[0112] The polymer component (component in the 
invention preferably has a Weight average molecular Weight 
of 30,000 or more, and more preferably in a range of from 
80,000 to 180,000. 

[0113] The particular alkali soluble resin (A) may contain 
an unalloWed to react monomer. In this case, the proportion 
of the unalloWed to react monomer is preferably 15% by 
Weight or less based on the polymer compound. 
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[0114] The content of the particular alkali soluble resin 
(A) in the image recording material of the invention is 
generally about from 5 to 95% by Weight, and preferably 
about from 10 to 85% by Weight. In the case Where the 
content is less than about 5% by Weight, the strength of the 
image part may be insufficient upon image formation. In the 
case Where the content exceeds about 95%, an image Will 
not be formed. 

[0115] (C) Onium Salt Compound 

[0116] The onium salt compound forming radicals by heat 
mode exposure With light that is capable of being absorbed 
by the photothermal conversion agent (B) Will be described 
beloW. 

[0117] The onium salt compound forming radicals by heat 
mode exposure (hereinafter sometimes referred to as a 
radical initiator) is used in combination of the photothermal 
conversion agent (B) and forms radicals by energy of light 
capable of being absorbed by the photothermal conversion 
agent, for example by energy of light, heat or both upon 
irradiation With infrared laser, so as to initiate and accelerate 
polymeriZation of the particular alkali soluble resin (A) 
having a polymeriZable functional group and, according to 
need, an other radical polymeriZable compound The 
term “heat mode exposure” used herein complies With the 
forgoing de?nition in the invention. 

[0118] The radical initiator may be selected from knoWn 
photopolymeriZation initiators and thermal polymeriZation 
initiators and used, but an onium salt compound is selected 
and used in the invention since it has high sensitivity. 

[0119] The onium salt that is preferably used as the radical 
initiator in the invention Will be described beloW. Preferable 
examples of the onium salt include an iodonium salt, a 
diaZonium salt and a sulfonium salt. In the invention, these 
onium salts function as an initiator of radical polymeriZation 
rather than an acid generator. Preferable examples of the 
onium salt that is preferably used in the invention include 
onium salts represented by the folloWing general formulae 
(10) to (12). 

Ar11—I"—Ar12 Z11’ General formula 10) 

Ar21—N+EN Z21’ General formula (11) 

[0120] 

General formula (12) 
R31 

\S+—R33 Z31‘ 
/ 

R32 

[0121] In the general formula (10), Ar11 and Ar12 each 
independently represents an aryl group having from 20 or 
less carbon atoms, Which may have a substituent. Preferable 
examples of the substituent contained in the aryl group 
include a halogen atom, a nitro group, an alkyl group having 
12 or less carbon atoms, an alkoxy group having 12 or less 
carbon atoms and an aryloxy group having 12 or less carbon 
atoms. Z11- represents a counter ion selected from a halide 
ion, a perchlorate ion, a tetra?uoroborate ion, hexa?uoro 
phosphate ion and sulfonate ion, and preferably a perchlo 
rate ion, a hexa?uorophosphate ion and an arylsulfonate ion. 
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[0122] In the general formula (11), Ar21 represents an aryl 
group having from 20 or less carbon atoms, Which may have 
a substituent. Preferable examples of the substituent include 
a halogen atom, a nitro group, an alkyl group having 12 or 
less carbon atoms, an alkoxy group having 12 or less carbon 
atoms, an axyloxy group having 12 or less carbon atoms, an 
alkylamino group having 12 or less carbon atoms, a dialky 
lamino group having 12 or less carbon atoms, an arylamino 
group having from 12 or less carbon atoms and diarylamino 
group having 12 or less carbon atoms. Z21“ represents the 
same counter ion as Z11‘. 

[0123] In the general formula (12), R31, R32 and R33 may 
be the same or different from each other and each represents 
a hydrocarbon group having 20 or less carbon atoms, Which 
may have a substituent. Preferable examples of the substitu 
ent include a halogen atom, a nitro group, an alkyl group 
having 12 or less carbon atoms, an alkoxy group having 12 
or less carbon atoms and an aryl group having 12 or less 
carbon atoms. Z31 _ represents the same counter ion as Z11“. 

[0124] Speci?c examples of an onium salt that can be 
preferably used in the invention as a radical initiator include 
those described in the paragraphs Nos. (0030) to (0033) in 
Japanese Patent Application No. 11-310623. 

[0125] Furthermore, knoWn polymeriZation initiators, 
such as the onium salts represented by the general formulae 
(I) to (IV) described in the paragraphs Nos. (0012) to (0050) 
in JP-A-9-34110 and the thermal polymeriZation initiators 
described in the paragraph No. (0016) in JP-A-8-108621, 
can also be preferably used in the invention. 

[0126] The radical initiator used in the invention prefer 
ably has a maximum absorption Wavelength of 400 nm or 
less, and more preferably 360 nm or less. When the radical 
initiator thus has an absorption Wavelength in the ultraviolet 
region, the image recording material can be handled under 
White light. 

[0127] The negative image recording material of another 
aspect of the invention comprises (A‘) a polymer compound 
that is insoluble in Water but is soluble in an alkali aqueous 
solution and has at least one of structural units represented 
by the general formulae (4) and (5) in an amount of 30 mol 
% or more; (B) a photothermal conversion agent; and (C‘) a 
compound forming radicals by heat mode exposure With 
light that is capable of being absorbed by the photothermal 
conversion agent (B), and is capable of recording an image 
by heat mode exposure. The compounds that can be used in 
the image recording material of the invention Will be respec 
tively described beloW. 

[0128] (A‘) Alkali Soluble Resin 

[0129] The polymer compound that is insoluble in Water 
but is soluble in an alkali aqueous solution and has at least 
one of structural units represented by the general formulae 
(4) and (5) in an amount of 30 mol % or more (hereinafter 
sometimes referred to as a particular alkali soluble resin) 
Will be described. 

[0130] The polymer compound used as a binder compo 
nent of the image recording material of the invention is a 
polymer compound that is insoluble in Water but is soluble 
in an alkali aqueous solution and has at least one of 
structural units represented by the general formulae (4) and 
(5) in an amount of 30 mol % or more. It is sufficient that the 
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particular alkali soluble resin contains at least one kind of 
the structural units represented by the general formula (4) 
and (5), and it may contain both kinds thereof. 

General formula (4) 

R13 
R15 

0 R18 

[0131] In the general formula (4), R13 to R15 each inde 
pendently represents a monovalent organic group. Examples 
of R13 to R15 include a hydrogen atom and an alkyl group, 
Which may have a substituent. Among these, a hydrogen 
atom is preferable for R13 and R14, and a hydrogen atom and 
a methyl group are preferable for R15. 

[0132] R16 to R18 each independently represents a 
monovalent organic group. Examples of R16 include a 
hydrogen atom and an alkyl group, Which may have a 
substituent. Among these, a hydrogen atom, a methyl group 
and an ethyl group are preferable for R16. Examples of R17 
and R18 independently include a hydrogen atom, a halogen 
atom, an amino group, a dialkylamino group, a carboxyl 
group, an alkoxycarbonyl group, a sulfo group, a nitro 
group, a cyano group, an alkyl group, Which may have a 
substituent, an aryl group, Which may have a substituent, an 
alkoxy group, Which may have a substituent, an aryloxy 
group, Which may have a substituent, an alkylamino group, 
Which may have a substituent, an arylamino group, Which 
may have a substituent, an alkylsulfonyl group, Which may 
have a substituent, and an arylsulfonyl group, Which may 
have a substituent. Among these, a hydrogen atom, a car 
boxyl group, an alkoxycarbonyl group, an alkyl group, 
Which may have a substituent, and an aryl group, Which may 
have a substituent, are preferable. In particular, a methyl 
group is more preferable for R16, and a hydrogen atom is 
preferable for R17 and R18, from the standpoint of stability 
and reactivity. 

[0133] Examples of the substituent that can be introduced 
include a methoxycarbonyl group, an ethoxycarbonyl group, 
an isopropyoxycarbonyl group, a methyl group, an ethyl 
group and a phenyl group. 

[0134] A and X each independently represents an oxygen 
atzom, a sulfur atom or —N(R25)—, Wherein examples of 
R include a hydrogen atom and an alkyl group, Which may 
have a substituent. 

[0135] L represents a divalent organic group, and an 
alkylene group, Which may have a substituent, are prefer 
able. More preferable examples thereof include an alkylene 
group having from 1 to 20 carbon atoms, Which may have 
a substituent, a cycloalkylene group having from 3 to 20 
carbon atoms, Which may have a substituent, and an aro 
matic group having from 6 to 20 carbon atoms, Which may 
have a substituent. Among these, a linear or branched 
alkylene group having from 1 to 10 carbon atoms, Which 
may have a substituent, a cycloalkylene group having from 
3 to 10 carbon atoms, Which may have a substituent, and an 
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aromatic group having from 6 to 12 carbon atoms, Which 
may have a substituent, are preferable from the standpoint of 
strength and developing property. 

General formula (5) 

0 R24 

[0136] In the general formula (5), R19 to R21 each inde 
pendently represents a monovalent organic group, and 
examples of Which include a hydrogen atom and an alkyl 
group, Which may have a substituent. Among these, a 
hydrogen atom is preferable for R19 and R20, and a hydrogen 
atom and a methyl group are preferable for R21. 

[0137] R22 to R24 each independently represents a 
monovalent organic group. Speci?c examples of the organic 
group include a halogen atom, an amino group, a dialky 
lamino group, a carboxyl group, an alkoxycarbonyl group, a 
sulfo group, a nitro group, a cyano group, an alkyl group, 
Which may have a substituent, an aryl group, Which may 
have a substituent, an akoxy group, Which may have a 
substituent, an aryloxy group, Which may have a substituent, 
an alkylamino group, Which may have a substituent, an 
arylamino group, Which may have a substituent, an alkyl 
sulfonyl group, Which may have a substituent, and an 
arylsulfonyl group, Which may have a substituent. Among 
these, a hydrogen atom, a carboxyl group, an alkoxycarbo 
nyl group, an all group, Which may have a substituent, and 
an aryl group, Which may have a substituent, are preferable. 

[0138] Examples of the substituent Which can be intro 
duced include those given as examples in the general 
formula 

[0139] B represents an oxygen atom, a sulfur atom or 
—N(R25)—, and examples R25 include a hydrogen atom and 
an alkyl group, Which may have a substituent. 

[0140] M represents a divalent organic group, and an 
alkylene group, Which may have a substituent, are prefer 
able. More preferable examples thereof include an alkylene 
group having from 1 to 20 carbon atoms, Which may have 
a substituent, a cycloalkylene group having from 3 to 20 
carbon atoms, Which may have a substituent, and an aro 
matic group having from 6 to 20 carbon atoms, Which may 
have a substituent. Among these, a linear or branched 
alkylene group having from 1 to 10 carbon atoms, Which 
may have a substituent, a cycloalkylene group having from 
3 to 10 carbon atoms, Which may have a substituent, and an 
aromatic group having from 6 to 12 carbon atoms, Which 
may have a substituent, are preferable from the standpoint of 
strength and developing property. 

[0141] Y represents an oxygen atom, a sulfur atom, 
—N(R26)— or a phenylene group, and examples of R26 
include a hydrogen atom and an alkyl group, Which may 
have a substituent. In particular, a phenylene group is 
preferable for Y from the standpoint of stability and reac 
tivity. 
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[0142] Examples of the polymer skeleton structure of the 
particular alkali soluble resin (A), Which is an essential 
component of the heat mode type negative image recording 
material of the invention, include a poly(meth)acrylate resin, 
a polyurethane resin, an acetal modi?ed polyvinyl alcohol 
resin and a polyimide resin, and among these, a poly 
(meth)acrylate resin is preferable. 

[0143] The particular alkali soluble resin (A), Which is an 
essential component of the heat mode type negative image 
recording material of the invention, can be manufactured by 
at least one of the folloWing synthesis methods (1) to 

[0144] Synthesis Method (1) 

[0145] One or more kinds of a radical polymeriZable 
compound represented by the folloWing general formula 
(13) is copolymeriZed, or alternatively, 30 mol % or more of 
one or more kinds of a radical polymeriZable compound 

represented by the folloWing general formula (13) and 
another radical polymeriZable compound, i.e., one not hav 
ing a structural unit that is contained in the radical copoly 
meriZable compound represented by the general formula 
(13), are copolymeriZed in an ordinary radical polymeriZa 
tion process, so as to synthesiZe a precursor of the desired 

polymer compound, and then the proton is abstracted to 
release Z by using a base, so as to obtain the desired polymer 
compound. 

[0146] At this time, the production of the precursor of the 
polymer compound can be carried out by a knoWn process, 
such as a suspension polymeriZation process or a solution 
polymeriZation process. The structure of the copolymer may 
be either a block copolymer, a random copolymer or a graft 
copolymer. 

General formula (13) 

[0147] Wherein Z represents an anionic releasing group, 
preferable examples of Which include a halogen atom and a 
sulfonate group. 

[0148] Examples of the base include both an inorganic 
compound and an organic compound. Preferable examples 
of the inorganic base include sodium hydroxide, potassium 
hydroxide, sodium carbonate, sodium bicarbonate, potas 
sium carbonate and potassium bicarbonate. Examples of the 
organic base include a metallic alkoxide, such as sodium 
methoxide, sodium ethoxide and potassium t-butoxide, and 
an organic amine compound, such as triethylamine, pyridine 
and diisopropylethylamine. 

[0149] Examples of the radical polymeriZable compound 
represented by the general formula (13) include the folloW 
ing compounds, but it is not limited thereto. 
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[0150] These radical polymeriZable compounds are avail 
able as a commercial product or can be manufactured by the 
synthesis method described in Japanese Patent Application 
No. 2000-249569. 

[0151] Synthesis Method (2) 

[0152] One or more kinds of a radical polymeriZable 
compound having a functional group, Which Will be 
described in detail later, is copolymeriZed, or alternatively, 
30 mol % or more of one or more kinds of a radical 

polymeriZable compound having the functional group and 
another radical polymeriZable compound, i.e., one having no 
such functional group, are copolymeriZed in an ordinary 
radical polymeriZation process, so as to synthesiZe a back 
bone polymer compound, and then the side chain functional 
group and a compound represented by the folloWing general 
formula (14) or (15) are alloWed to react to obtain the 
desired polymer compound. 

General formula (14) 
R16 R17 

| | 
—c— C: 

11 A18 
General formula (15) 

R22 R23 
| | 

—Y— C: 

ELM 

[0153] The production of the backbone polymer com 
pound can be carried out by a knoWn process, such as a 
suspension polymeriZation process or a solution polymer 
iZation process. The structure of the copolymer may be 
either a block copolymer, a random copolymer or a graft 
copolymer. 

[0154] Examples of the functional group of the radical 
polymeriZable compound having a functional group include 
a hydroxyl group, a carboxyl group, a carboxylic acid halide 
group, a carboxylic acid anhydride group, an amino group, 
a halogenated alkyl group, an isocyanate group and an epoxy 
group. Examples of the radical polymeriZable compound 
having the functional group include 2-hydroxyethyl acry 
late, 2-hydroxyethyl methacrylate, 4-hydroxybutyl acrylate, 
4-hydroxybutyl methacrylate, acrylic acid, methacrylic acid, 
acrylic acid chloride, methacrylic acid chloride, N,N-dim 
ethyl-2-aminoethyl methacrylate, 2-chloroethyl methacry 
late, 2-ethyl isocyanate methacrylate, 3-propyl isocyanate 
methacrylate, glycidyl acrylate, glycidyl methacrylate, 3,4 
epoxycyclohexylmethyl acrylate, 3,4-epoxycyclohexylm 
ethyl methacrylate, 2-bromoethyl methacrylate, 3-bro 
mopropyl methacrylate, 2-hydorxyethyl methacrylamide, 
4-hydroxybutyl methacrylamide and itaconic acid. 

[0155] Examples of the loW molecular Weight compound 
having a group represented by the general formula (14) 
include those given as examples in the radical polymeriZable 
compound having a functional group. Examples of the loW 
molecular Weight compound having a group represented by 
the general formula (15) include ethylene glycol monovinyl 
ether, propylene glycol monovinyl ether, butylene glycol 
monovinyl ether, diethylene glycol monovinyl ether, 1-chlo 
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roethyl vinyl ether, 1-aminoethyl vinyl ether, 4-chlorometh 
ylstyrene and p-styrene carboxylic acid. 

[0156] Synthesis Method (33) 

[0157] One or more kinds of a radical polymeriZable 
compound having both the unsaturated group represented by 
the general formula (15) and an ethylenic unsaturated group 
having higher addition polymeriZability than the unsaturated 
group is copolymeriZed, or alternatively, 30 mol % or more 
of one or more kinds of a radical polymeriZable compound 
having both the unsaturated group represented by the gen 
eral formula (15) and an ethylenic unsaturated group having 
higher addition polymeriZability than the unsaturated group 
and another radical polymeriZable compound, i.e., one hav 
ing no such group, are copolymeriZed in an ordinary radical 
polymeriZation process, so as to synthesiZe a polymer com 
pound. 

[0158] The production of the polymer compound can be 
carried out by a knoWn process, such as a suspension 
polymeriZation process or a solution polymeriZation pro 
cess. The structure of the copolymer may be either a block 
copolymer, a random copolymer or a graft copolymer. 

[0159] Examples of the radical polymeriZable compound 
having both the unsaturated group represented by the gen 
eral formula (15) and an ethylenic unsaturated group having 
higher addition polymeriZability than the unsaturated group 
include vinyl acrylate, vinyl methacrylate, 2-phenylvinyl 
acrylate, 2-phenylvinyl methacrylate, 1-propenyl acrylate, 
1-propyenyl methacrylate, vinylacrylamide and vinyl 
methacrylamide. 

[0160] The particular alkali soluble polymer can be 
obtained by carrying out one of these production methods 
(synthesis methods) or by carrying out a combination 
thereof. 

[0161] Another preferable embodiment of the invention is 
one in Which the particular alkali soluble resin of the 
invention is formed by copolymeriZing another radical poly 
meriZable compound in order to improve various perfor 
mances, such as the image strength, in addition to the 
foregoing radical polymeriZable compound having the par 
ticular functional group, as long as the effect of the invention 
is not impaired. 

[0162] Examples of the radical polymeriZable compound 
include radical polymeriZable compounds selected from an 
acrylate, a methacrylate, an N,N-disubstituted acrylamide, 
an N,N-disubstituted methacrylamide, a styrene, an acry 
lonitrile and a methacrylonitrile. 

[0163] Speci?c examples thereof include an acrylate, such 
as an alkyl acrylate (the alkyl group of Which preferably has 
from 1 to 20 carbon atoms) (such as methyl acrylate, ethyl 
acrylate, propyl acrylate, butyl acrylate, amyl acrylate, eth 
ylhexyl acrylate, octyl acrylate, t-octyl acrylate, chloroethyl 
acrylate, 2,2-dimethylhydroxypropyl acrylate, 5-hydroxy 
pentyl acrylate, trimethylolpropane monoacrylate, pen 
taerythritol monoacrylate, glycidyl acrylate, benZyl acrylate, 
methoxybenZyl acrylate, furfuryl acrylate and tetrahydrofur 
furyl acrylate), and an aryl acrylate (such as phenyl acry 
late); an acrylate having a carbon-carbon unsaturated bond 
as a side chain substituent (such as allyl acrylate, 2-ally 
loxyethyl acrylate and propargyl acrylate); an methacrylate, 
such as an alkyl methacrylate (the alkyl group of Which 
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preferably has from 1 to 20 carbon atoms) (such as methyl 
methacrylate, ethyl methacrylate, propyl methacrylate, iso 
propyl methacrylate, amyl methacrylate, hexyl methacry 
late, cyclohexyl methacrylate, benZyl methacrylate, chlo 
robenZyl methacrylate, octyl methacrylate, 4-hydroxybutyl 
methacrylate, 5-hydroxypentyl methacrylate, 2,2-dimethyl 
3-hydroxypropyl methacrylate, trimethylolpropane 
monomethacrylate, pentaerythritol monomethacrylate, gly 
cidyl methacrylate, furfuryl methacrylate and tetrahydrofur 
furyl methacrylate), and an aryl methacrylate (such as phe 
nyl methacrylate, cresyl methacrylate and naphthyl 
methacrylate); a methacrylate having a carbon-carbon unsat 
urated bond as a side chain substituent (such as allyl 
methacrylate, 2-allyloxyethyl methacrylate and propargyl 
methacrylate); a styrene, such as styrene, an alkylstyrene 
(such as methylstyrene, dimethylstyrene, trimethylstyrene, 
ethylstyrene, diethylstyrene, isopropylstyrene, butylstyrene, 
hexylstyrene, cyclohexylstyrene, decylstyrene, benZylsty 
rene, chloromethylstyrene, tri?uoromoethylstyrene, 
ethoxymethylstyrene and acetoxymethylstyrene), an alkoxy 
styrene (such as methoxystyrene, 4-methoxy-3-methylsty 
rene and dimethoxystyrene), and a halogenated styrene 
(such as chlorostyrene, dichlorostyrene, trichlorostyrene, 
tetrachlorostyrene, pentachlorostyrene, bromostyrene, 
dibromostyrene, iodostyrene, ?uorostyrene, tri?uorostyrene, 
2-bromo-4-tri?uoromethylstyrene and 4-?uoro-3-tri?uo 
romethylstyrene); acrylonitrile; and methacrylonitrile. 
[0164] Among these radical polymeriZable compounds, an 
acrylate, a methacrylate and a styrene are preferably used, 
and an acrylate having a carbon-carbon unsaturated bond as 
a side chain substituent (such as allyl acrylate, 2-allyloxy 
ethyl acrylate and propargyl acrylate) and a methacrylate 
having a carbon-carbon unsaturated bond as a side chain 
substituent (such as allyl methacrylate, 2-allyloxyethyl 
methacrylate and propargyl methacrylate) are preferably 
used. 

[0165] These radical polymeriZable compounds may be 
used singly or in combination of tWo or more, and the 
content of the copolymeriZable components is preferably 
from 0 to 70 mol %. When the content exceeds 70 mol %, 
the strength of the hardened ?lm may be insufficient. 

[0166] In the particular alkali soluble resin of the inven 
tion, a radical polymeriZable compound having an acid 
group may be copolymeriZed to improve various perfor 
mances, such as the removing property of the non-image 
part. Examples of the acid group contained in the radical 
copolymeriZable compound include a carboxylic acid group, 
a sulfonic acid group and a phosphoric acid group, and a 
carboxylic acid group is particularly preferable. Examples of 
the radical polymeriZable compound having a carboxylic 
acid group include acrylic acid, methacrylic acid, itaconic 
acid, crotonic acid, incrotonic acid, maleic acid and p-car 
boxylstyrene, and acrylic acid, methacrylic acid and p-car 
boxylstyrene are particularly preferable. 
[0167] These radical polymeriZable compounds may be 
used singly or in combination of tWo or more, and the 
content of the copolymeriZable components is preferably 
from 0.5 to 2.0 meq/g, and particularly preferably from 0.8 
to 1.6 meq/g, in terms of acid value. When it exceeds 1.6 
meq/g, image strength is likely to be reduced oWing to an 
alkaline Water phenomenon. 

[0168] Examples of a solvent used When synthesiZing the 
polymer compound include ethylene dichloride, cyclohex 
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anone, methyl ethyl ketone, acetone, methanol, ethanol, 
propanol, butanol, ethylene glycol monomethyl ether, eth 
ylene glycol monoethyl ether, 2-methoxyethyl acetate, 
1-methoxy-2-propanol, 1-methoxy-2-propyl acetate, N,N 
dimethylformamide, N,N-dimethylacetamide, dimethylsul 
foxide, toluene, ethyl acetate, methyl lactate and ethyl 
lactate. 

[0169] These solvents may be used singly or in combina 
tion of tWo or more. 

[0170] The particular alkali soluble compound (A‘) of the 
invention preferably has a Weight average molecular Weight 
of 30,000 or more, and more preferably in a range of from 
80,000 to 180,000. When it is less than 80,000, the strength 
of the hardened ?lm tends to be insuf?cient, and When it 
exceeds 180,000, the developing property tends to be loW 
ered. 

[0171] The particular alkali soluble polymer (A) may 
contain an unalloWed to react monomer. In this case, the 
proportion of the unalloWed to react monomer is preferably 
15% by Weight or less based on the polymer compound. 

[0172] The polymer compound of the invention may be 
used singly or in combination of tWo or more kinds thereof 
Other polymer compounds not having a group represented 
by the general formula (4) or (5) may be mixed and used. In 
this case, the amount of the polymer compound not having 
a group represented by the general formula (4) or (5) is 
preferably 90% by Weight or less, and more preferably 70% 
by Weight or less, in the polymer compound. 

[0173] The content of the particular alkali soluble resin 
(A‘) in the image recording material of the invention is 
generally about from 5 to 95% by Weight, and preferably 
about from 40 to 90% by Weight. In the case Where the 
content is too small, there is a tendency that the strength of 
the recording layer may be insuf?cient to cause loW printing 
durability, and When it is too large, it affects on the image 
formation property making deterioration of the image qual 
ity possible. Therefore, neither case is desirable. 

[0174] Synthesis Example 24 (Synthesis of Backbone 
Polymer Compound (24)) 
[0175] 175 g of 1-methoxy-2-propanol Was put in a 1,000 
ml three-neck ?ask and Was heated to 70° C. Under a 
nitrogen stream, a solution of 90.4 g of methacrylic acid, 
51.3 g of ethyl methacrylate and 2.88 g of V-59 (manufac 
tured by Wako Pure Chemical Industries, Ltd.) in 175 g of 
1-methoxy-2-propanol Was added dropWise thereto over 2.5 
hours. The mixture Was further alloWed to react at 85° C. for 
tWo hours. After cooling the reaction mixture to room 
temperature, the reaction mixture Was put in 3 L of Water to 
deposit a polymer. The polymer Was ?ltered, Washed and 
dried to obtain 130 g of the backbone polymer compound 
(24). The Weight average molecular Weight of the backbone 
polymer compound Was measured by gel permeation chro 
matography (GPC) using polystyrene as a standard, and 
found to be 70,000. The acid value measured by titration Was 
7.4 meq/g. 

[0176] Synthesis Example 25 (Synthesis of Polymer Com 
pound (24)) 
[0177] 20 g of the backbone polymer compound (24) and 
1 g of p-methoxyphenol Were put in a 1,000-ml three-neck 
?ask equipped With a condenser, and dissolved in 150 g of 
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dimethylsulfoxide. 22.8 g of 1,8-diaZabicyclo[5.4.0]-7-un 
decene Was added dropWise thereto by using a dropping 
funnel. After stirring for 30 minutes at room temperature, 
14.8 g of 3-bromopropyl methacrylate Was added dropWise 
thereto, followed by stirring at 60° C. for 8 hours. After 
cooling to room temperature, the reaction mixture Was put in 
3 L of Water to deposit a polymer. The polymer Was ?ltered, 
Washed and dried to obtain 130 g of the polymer compound 
(24). The Weight average molecular Weight of the resulting 
polymer compound Was measured by gel permeation chro 
matography (GPC) using polystyrene as a standard, and 
found to be 80,000. The acid value measured by titration Was 
1.3 meq/g. It Was con?rmed that the polymer compound had 
the structure shoWn in Table 6 beloW from the difference in 
acid value betWeen the polymer compound (24) and the 
backbone polymer compound (24) and the results of H 
NMR. 

[0178] Synthesis Example 26 (Synthesis of Polymer Com 
pound (25)) 
[0179] 20 g of the backbone polymer compound (24) and 
1 g of p-methoxyphenol Were put in a 1,000-ml three-neck 
?ask equipped With a condenser, and they Were dissolved in 
150 g of dimethylsulfoxide. 22.8 g of 1,8-diaZabicyclo 
[5.4.0]-7-undecene Was added dropWise thereto by using a 
dropping funnel. After stirring for 30 minutes at room 
temperature, 11.3 g of p-chloromethylstyrene Was added 
dropWise thereto, folloWed by stirring at 60° C. for 8 hours. 
After cooling to room temperature, the reaction mixture Was 
put in 3 L of Water to deposit a polymer. The polymer Was 
?ltered, Washed and dried to obtain 120 g of the polymer 
compound (25). The Weight average molecular Weight of the 
resulting polymer compound Was measured by gel perme 
ation chromatography (GPC) using polystyrene as a stan 
dard, and found to be 85,000. The acid value measured by 
titration Was 1.3 meq/g. It Was con?rmed that the polymer 
compound had the structure shoWn in Table 6 beloW from 
the difference in acid value betWeen the polymer compound 
(25) and the backbone polymer compound (24) and the 
results of H NMR. 
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[0180] Synthesis Example 27 (Synthesis of Polymer Com 
pound (26)) 
[0181] 80 ml of 1-methoxy-2-propanol Was put in a 500 
ml three-neck ?ask equipped With a condenser and a stirrer 
and Was heated to 70° C. Under a nitrogen stream, a solution 
of 44.1 g of the compound (M-1), 8.6 g of methacrylic acid, 
22.8 g of ethyl methacrylate, and 0.746 g of V-65 (manu 
factured by Wako Pure Chemical Industries, Ltd.) in 80 ml 
of 1-methoxy-2-propanol Was added dropWise thereto over 
2.5 hours. The mixture Was further alloWed to react at 70° C. 
for tWo hours. After the reaction mixture Was diluted With 
100 ml of 1-methoxy-2-propanol and cooled to 00 C., 60.6 
g of triethylamine Was added dropWise While stirring, and 
the mixture Was alloWed to react for 12 hours With the 
temperature being gradually increased to room temperature. 
After cooling the reaction mixture to 0° C., a 5M HCl Was 
added dropWise to the reaction mixture While stirring until 
the pH of the reaction mixture reached 6 or less. The reaction 
mixture Was put in 3 L of Water to deposit a polymer. The 
polymer Was ?ltered, Washed and dried to obtain the poly 
mer compound (26). It Was con?rmed by NMR spectrum 
that all the group derived from the compound (M-1) Were 
converted to acrylic groups. The Weight average molecular 
Weight of the resulting polymer compound Was measured by 
gel permeation chromatography (GPC) using polystyrene as 
a standard, and found to be 80,000. 

[0182] Synthesis Examples 28 to 34 
[0183] The folloWing polymer compounds (27) to (33) 
Were synthesiZed in the same manner as in the synthesis of 
Synthesis Examples 24 to 26 except that the monomer and 
the compositional ratios Were changed. The Weight average 
molecular Weights of the polymer compounds Were mea 
sured in the same manner as in Synthesis Examples 24 to 26. 

[0184] The particular alkali soluble resins (A) obtained in 
the foregoing synthesis methods are shoWn in the folloWing 
Tables 6 and 7 in terms of the structures of the constitutional 
units and the polymeriZation ratios by mole along With the 
measured Weight average molecular Weights (Polymer Com 
pounds (24) to (33)). 














































